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AUGER HOPPER WITH ENHANCED
OVERFLOW TRAPPING ABILITY

COPYRIGHT NOTICE

A portion of the disclosure of this patent contains material
that 1s subject to copyright protection. The copyright owner
has no objection to the reproduction by anyone of the patent
document or the patent disclosure as 1t appears in the Patent
and Trademark Office patent files or records, but otherwise
reserves all copyright rnghts whatsoever.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to grain handling equipment.
More particularly 1t relates to hoppers or boots that are used 1n
conjunction with augers to direct grain toward the auger
intake.

2. Description of Related Art

It 1s well known 1n the art of grain handling to employ
powered augers to transport grain from one holding vessel to
another for various purposes. For example, augers are regu-
larly used to transfer grain in a truck to a holding bin for
storage, or vice versa to enable transport of grain off-site.

However, 1t 1s also well known that the use of augers can
result 1n an undesirable degree of grain loss or scatter. Screw-
type augers have a relatively narrow, cylindrical intake end
which requires immersion in a certain depth of grain to enable
uptake of the grain into the auger, but commonly used grain
bins are of the hopper style with a downwardly disposed
outlet, with the result that grain 1s often scattered or lost when
attempting to direct grain downwardly at the auger intake.
Also, wind can cause increased loss due to the distance the
grain travels until 1t 1s taken up by the auger.

Several solutions have been proposed to address this prob-
lem, primarily in the development of hoppers or “boots™ that
are attached to an auger intake end or recerve the auger intake
end. For example, U.S. Pat. No. 4,220,434 to Letzig discloses
a hopper attachment for an auger that comprises a relatively
wide area for receiving grain draining {from a bin outlet, which
1s then funneled toward the auger intake, the concept being
that the wide area will help prevent scatter/loss while the
tunneling effect will provide the grain directly to the auger
intake. Numerous prior art solutions are directed to modity-

ing the means by which a hopper engages the ground surface,
such as Canadian Patent No. 2,167,665 to Stark, Canadian
Patent No. 2,550,414 to Spenceley et al., and U.S. Pat. No.
4,036,411 to Westholf. However, the wvertical distance
between the bin outlet and the auger hopper can be significant
and the proposed solutions may therefore have little or no
substantial impact on the problem of grain loss.

What is needed, therefore, 1s a means to address the prob-
lem of grain loss during transport that reduces the impact of
the vertical distance between the bin outlet and the auger
hopper.

BRIEF SUMMARY OF THE INVENTION

The present invention accordingly seeks to provide a
walled hopper that comprises a ground-engaging adjustable
support member that can close the gap between the bin outlet
and the hopper and reduce grain loss during transier.

According to one embodiment of the present mvention
there 1s provided a hopper for transferring grain from a stor-
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age vessel to an auger, the storage vessel comprising a down-
wardly disposed outlet and the auger comprising an intake
end, the hopper comprising:

a. an auger recetver for receiving the intake end of the

auger:

b. a grain receiver for receiving grain from the outlet; and

c. a ground-engaging adjustable hopper support member

which 1s configured to allow vertical adjustment of the
grain receiver to enable positioning of the grain recerver
adjacent to the outlet.

In yet further exemplary embodiments of the present inven-
tion, the grain recerver comprises a device for discharge of the
remainder of grain for emptying grain remaining in the grain
receiver alter operation of the auger, and such remainder
discharge device 1s 1n one embodiment an openable portal 1n
a bottom surface of the grain recerver. Exemplary embodi-
ments of the present invention further comprise a mesh guard
(e.g. as shown 1n the drawings) for recerving the intake end of
the auger, which provides a safety feature that 1s mandated by
law 1n certain jurisdictions.

A detailed description of exemplary embodiments of the
present invention 1s given in the following. It 1s to be under-
stood, however, that the 1nvention 1s not to be construed as
being limited to this embodiment.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings 1llustrate exemplary embodi-
ments of the present mvention.

FIG. 1 1s a side elevation view of a hopper 1n accordance
with the present invention.

FIG. 2 1s a top plan view of the hopper of FIG. 1.

FIG. 3 1s a front elevation view of the hopper of FIG. 1.

FIG. 4 1s a detail elevation view of an adjustable stand.

FIG. 5 1s a side elevation view of the hopper of FIG. 1
mounted on an auger.

FIG. 6 1s a top plan view of the hopper of FIG. 1 mounted
On an auger.

FIG. 7 1s a side elevation view showing the hopper sup-
ported adjacent the bin outlet.

An embodiment of the present imvention will now be
described with reference to the accompanying drawings.

DETAILED DESCRIPTION OF THE INVENTION

While this mnvention 1s susceptible to embodiment 1n many

different forms, there 1s shown in the drawings and will herein
be described 1n detail specific embodiments, with the under-
standing that the present disclosure of such embodiments is to
be considered as an example of the principles and not
intended to limit the invention to the specific embodiments
shown and described. In the description below, like reference
numerals are used to describe the same, similar or corre-
sponding parts in the several views of the drawings. This
detailed description defines the meaning of the terms used
herein and specifically describes embodiments 1n order for
those skilled 1n the art to practice the invention.
The terms “about™ and “essentially” mean +10 percent.
The term “comprising”’ 1s not intended to limit inventions
to only claiming the present invention with such comprising
language. Any mvention using the term comprising could be
separated into one or more claims using “consisting’” or “con-
sisting of” claim language and 1s so intended.

The terms “a” or “an”, as used herein, are defined as one or
as more than one. The term “plurality”, as used herein, 1s
defined as two or as more than two. The term “another”, as

used herein, 1s defined as at least a second or more. The terms
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“including”™ and/or “having”, as used herein, are defined as
comprising (1.e., open language). The term “coupled”, as used
herein, 1s defined as connected, although not necessarily
directly, and not necessarily mechanically.

Reference throughout this document to “one embodi-
ment”’, “certain embodiments”, and “an embodiment” or
similar terms means that a particular feature, structure, or
characteristic described 1n connection with the embodiment
1s included 1n at least one embodiment of the present mven-
tion. Thus, the appearances of such phrases or 1in various
places throughout this specification are not necessarily all
referring to the same embodiment. Furthermore, the particu-
lar features, structures, or characteristics may be combined 1n
any suitable manner 1n one or more embodiments without
limitation.

The term “or” as used herein 1s to be interpreted as an
inclusive or meaning any one or any combination. Therefore,
“A, B or C” means any of the following: “A; B; C; Aand B; A
and C; B and C; A, B and C”. An exception to this definition
will occur only when a combination of elements, functions,
steps or acts are 1n some way inherently mutually exclusive.

The drawings featured in the figures are for the purpose of
illustrating certain convenient embodiments of the present
invention, and are not to be considered as limitation thereto.
Term “means” preceding a present participle of an operation
indicates a desired function for which there 1s one or more
embodiments, 1.e., one or more methods, devices, or appara-
tuses for achieving the desired function and that one skilled in
the art could select from these or their equivalent 1n view of
the disclosure herein and use of the term “means™ 1s not
intended to be limiting.

As used herein a “hopper” 1s an open container for trans-
ferring grain from a storage vessel to an auger. It 1s usually of
a size smaller than the storage container and 1s s1zed to match
the transier rate of grain coming from the storage vessel to the
auger. One skilled 1n the art could construct this type of a
hopper of the present mvention based on the description
herein.

As used herein, the “storage vessel” may be a grain bin, a
grain truck, or some other means of grain retention as known
in the art.

Asused herein the “auger” 1s a screw-type auger of the type
used to transier of grain from one point to another. It has an
intake end for receiving grain.

The hopper of the mvention comprises three parts; first an
“auger recerver’ which 1s a portion of the hopper constructed
to receive the mtake end of the auger.

In one embodiment of the present ivention, the auger
receiver comprises a channel for receiving the mtake end of
the auger. The auger receiver 1n one embodiment further
comprises a sealing gasket material, such as foam, provided
in the channel and a strap for securing the intake end of the
auger 1n the channel.

As used herein the “grain recetver” 1s a portion of the
hopper open to recerve grain which drops from the storage
vessel. The grain recerver in one embodiment comprises a
receiving void defined by a bottom surface and a peripheral
wall extending upwardly from the bottom surface, and the
peripheral wall 1s in an embodiment configured and adapted
to recerve the outlet. The storage vessel 1s of the type that has
a gravity feed outlet for removing the grain that i1s down-
wardly disposed.

As used herein the ground engaging adjustable hopper
“support member” comprises a ground-engaging portion, a
vertically-movable portion and securing device for securing,
the vertically-movable portion 1n a desired or selected posi-
tion in relation to the ground.
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It 1s configured to allow vertical adjustment of the grain
receiver to enable positioning of the grain receiver adjacent to
the outlet to catch grain exiting from the outlet.

In one embodiment the vertically-movable portion com-
prises an inner passage extending therethrough, the passage 1s
adapted to receive the ground-engaging portion therein, and
the securing device comprises a pin for removably securing
the vertically-movable portion in the desired or selected posi-
tion 1n relation to the ground. The vertically-movable portion
1s 1n one embodiment removably mounted on the grain by a
mounting device, and the mounting device i1s adaptable for
connection to a standard truck hitch for auger transport when
the vertically-movable portion has been disengaged from the
mounting device.

Referring now to the accompanying drawings, an embodi-
ment of a hopper according to the present mnvention 1s 1llus-
trated.

Referring now 1n detail to FIGS. 1 to 3, a hopper according
to the present invention 1s indicated by the numeral 10. The
hopper 10 comprises a channel 24 for receving the auger in
operation, and the channel 1s provided with both a foam
sealing gasket material 26 and an adjustable strap 28 for
holding the auger securely 1n place when positioned 1n the
channel 24. As can be seen 1n FIG. 2, a portion of the channel
24 1s covered by a steel mesh guard 52, which 1s welded 1n
place and will house the intake end of the auger during opera-
tion.

The hopper 10 also comprises a grain-receiving arca 30
which 1s defined by a bottom surface 32 and a peripheral wall
34 extending upwardly from the bottom surface 32. As can
best be seen 1n FIG. 3, the peripheral wall can be manufac-
tured as a separate piece and attached to the hopper base 54 by
means of a fastener 56 such as bolts. While the hopper base 54
1s 1n one embodiment constructed using 16 gauge steel, the
peripheral wall 34 can be composed of 2-ply belting.

The grain-recerving area 30 also comprises a portal 30 1n
the bottom surface 32 (under the mesh guard 52 1n FIG. 2) and
a hinged door that can be opened to allow discharge of any
residual amount of grain that cannot be taken up by the auger.

The hopper 10 also comprises a ground-engaging, adjust-
able support member 36 which 1s 1llustrated 1n detail in FIG.
4. Although other variations will be obvious to one skilled 1n
the art, the exemplary embodiment 1s one embodiment that 1s
simple and has strength. In the 1llustrated embodiment, the
support member 36 comprises a ground-engaging portion 38
having a base 40. The ground-engaging portion 38 1s provided
with holes 58 for receiving a pin 44. The support member 36
turther comprises a vertically-movable portion 42, which is a
hollow square steel tube that 1s configured to recerve the
ground-engaging portion 38 therein. The vertically-movable
portion 42 1s moved 1nto any desired or selected position
along the length of the ground-engaging portion 38 and
secured in place by means of the pin 44 which passes through
holes 1n both portions 38, 42.

The vertically-movable portion 42 1s also provided with
mounting device 46 for mounting the portion 42 on the hop-
per base 54. This 1s 1n one embodiment a selective mounting,
as 1s 1llustrated, where the mounting device 46 can be disen-
gaged by removing the pin 48. When the vertically-movable
portion 42 has thus been disengaged from the hopper base 54,
the mounting device 46 can be used to connect to a truck
hitch, allowing transport of the auger without removing the
hopper 10.

FIGS. 5 to 7 illustrate the hopper 10 connected to an auger
18. As canbe seen 1n FI1G. 6, the intake end 20 of the auger 18
1s recerved 1n the hopper 10, such that the screw 22 1s covered
by the mesh guard 52 and the auger 18 1s secured 1n place by
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means of the adjustable strap 28. FIG. 7 1illustrates how the
present invention can be used to hold the gram-receiving area
30 1n position immediately beneath the outlet 14 of the bin 12.
Although the hopper 10 1s 1llustrated as being slightly below
the outlet 14 to show the grain 16 falling into the grain-
receiving area 30, in practice the hopper 10 may be positioned
tightly against the outlet 14 to better avoid grain loss.

As can be readily seen, then, the hopper of the present
invention presents significant advantages over the prior art.
The hopper can be elevated into contact with the bin outlet to
better avoid grain loss or scatter. Also, the support member
can be removed to allow towing of the auger with the hopper
still attached. Other advantages would be obvious to those
skilled 1n the art.

The foregoing 1s considered as 1llustrative only of the prin-
ciples of the invention. Thus, while certain aspects and
embodiments of the invention have been described, these
have been presented by way of example only and are not
intended to limit the scope of the invention. Indeed, the mnven-
tion described herein may be embodied 1n a variety of other
forms without departing from the spirit of the invention,
which mvention 1s defined solely by the claims below.

Those skilled in the art to which the present imnvention
pertains may make modifications resulting 1n other embodi-
ments employing principles of the present invention without
departing from 1ts spirit or characteristics, particularly upon
considering the foregoing teachings. Accordingly, the
described embodiments are to be considered 1n all respects
only as illustrative, and not restrictive, and the scope of the
present nvention 1s, therefore, indicated by the appended
claims rather than by the foregoing description or drawings.
Consequently, while the present invention has been described
with reference to particular embodiments, modifications of
structure, sequence, materials and the like apparent to those
skilled 1n the art still fall within the scope of the invention as
claimed by the applicant.

What 1s claimed 1s:

1. A hopper for transierring grain from a storage vessel to
an auger, the storage vessel comprising a downwardly dis-
posed outlet and the auger comprising an intake end, the
hopper comprising:

a. an auger recewver for recerving the intake end of the

auger;

b. a grain recerver for recerving grain from the outlet; and

c. a ground-engaging adjustable hopper support member

which 1s configured to allow vertical adjustment of the
grain receiver to enable positioning of the grain receiver
adjacent to the outlet;
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wherein the support member comprises a ground-engaging
portion, a vertically-movable portion and securing
device for securing the vertically-movable portion 1n a
selected position 1n relation to the ground;

wherein the vertically-movable portion 1s removably

mounted on the grain receiver by a removable mounting
device; and

wherein the removable mounting device 1s adaptable for

connection to a standard truck hitch for auger transport
when the vertically-movable portion has been disen-
gaged from the removable mounting device.

2. The hopper according to claim 1 wherein the storage
vessel 1s a grain bin.

3. The hopper according to claim 1 wherein the storage
vessel 1s a grain truck.

4. The hopper according to claim 1 wherein the auger 1s a
screw-type auger.

5. The hopper according to claim 1 wherein the auger
receiver comprises a channel for receiving the mtake end of
the auger.

6. The hopper according to claim 5 wherein the auger
receiver further comprises a sealing gasket material provided
in the channel and a strap for securing the intake end of the
auger 1n the channel.

7. The hopper according to claim 1 wherein the grain
receiver comprises a recerving void defined by a bottom sur-
face and a peripheral wall extending upwardly from the bot-
tom surface.

8. The hopper according to claim 7 wherein the peripheral
wall 1s adapted to receive the outlet.

9. The hopper according to claim 1 wherein the vertically-
movable portion comprises an mner passage extending there-
through, the passage being adapted to receive the ground-
engaging portion therein, and the securing means comprises a
pin for removably securing the vertically-movable portion in
the selected position in relation to the ground.

10. The hopper according to claim 1 wherein the grain
receiver comprises a device for discharging the remainder
grain for emptying grain remaining in the grain receiver after
operation of the auger.

11. The hopper according to claim 10 wherein the device
for discharging the remainder grain comprises an openable
portal 1n a bottom surface of the grain receiver.

12. The hopper according to claim 11 wherein the portal 1s
a hinged door.

13. The hopper according to claim 1 further comprising a
mesh guard for recerving the intake end of the auger.
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